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Background : National statistical data of mortality and morbidity related to anesthesia have not been reported.
The need to comprehensively examine the cause of death as well as other adverse events prompted the first
national study in Thailand.
Material and Method : In the Thai Anesthesia Incidents Study (THAI Study), a prospectively defined cohort of
patients who underwent anesthesia from February 1, 2003 to January 31,2004 (n=163,403) was studied. All
consecutive patients who died intraoperatively or within the period of 24 hr after anesthesia were classified to
determine a relationship with anesthesia by 3 independent reviewers. These data were further analysed to
identify contributing factors.
Results :The incidence of 24-hr perioperative death, anesthesia directly related and anesthesia partially
related death per 10,000 anesthetics was 28.2 (95% CI 25.7-30.8), 1.7 (95% CI 1.1-2.3) and 4.0 (95% CI 3.1-
5.0) respectively.   Of 462 deaths, 28 cases (6.5%), 66 cases (14.3%), 61 cases (3.3%), 399 cases (86.7%) and
104 cases (22.6%) were anesthesia directly related, anesthesia partially related, surgical related, patient
disease related and system or management related to perioperative death. The common main causes of death
were exangination  (42.4%), traumatic brain injury (14.3%), sepsis (13.6%), heart failure (5.0%) and
hypoxia (5.0%).
Conclusion : This study shows incidence of 24-hr perioperative death of 1:354 which is comparable with other
studies. Quality assurance activity, prevention of human failure and equipment failure, system improvement
of perioperative care, availability of recovery room, intensive care unit, efficient blood bank and adequate
number of MD. anesthesiologists are suggestive corrective strategies.
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Death associated with anesthesia was first
reported in 1847(1). In 1954 Beecher and Todd published
what that was then by for the most extensive study of
anesthesia mortality in the United States.(2) Concerns
over the numbers of deaths attributed to anesthesia in
the United States were shared by the international com-

munity and resulted in a number of publications from
South Africa(3), France(4), Australia(5), Canada(6), En-
gland including the voluntary Confidential Enquiry into
Perioperative Deaths(7). In 1993 an analysis of cases
with cardiac arrest and death from the first 2000 inci-
dents reported to the Australian Incident Monitoring
Study(8) was reported. This was followed by studies
on fatal and nonfatal cardiac arrest in France(9) in 2001
and anesthesia related mortality in Japan(10) in 2003.
Since statistical data of anesthetic mortality and mor-
bidity, which would objectively illustrate the state of
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clinical achievement in Thailand, are absent, the Royal
College of Anesthesiologists of Thailand host the Thai
Anesthesia Incidents Study (THAI Study) in 2003.(11,12)

The aims of this study was to investigate the cause of
perioperative death with 24 hr postoperatively.

Material and Method
Base upon the Thai Anesthesia Incidents

Study (THAI Study),(11,12) a multicentered study among
20 hospitals (7 university, 4 general, 5 tirtiary or re-
gional, 4 general and 4 district hospitals) across the
country, with approvals from institutional ethic review
boards, data were gathered between February 2003 to
January 2004. The data consisted of patients charac-
teristics, surgical procedure or site of operation, anes-
thesia profiles and anesthesia related adverse outcomes
including perioperative death within 24 hr postopera-
tively. The attending anesthesia personnel or site man-
agers were requested to fill in the preplanned struc-
tured data-entry form (form 1) in addition to the usual
anesthetic record. Whenever perioperative death (in-
traoperative to 24 hr postoperative period) occurred
the details of events were recorded in a data entry form
(form 2) specific for cardiac arrest or death. For the
purpose of analysis, timing of adverse events was di-
vided into three periods : intraoperative, recovery room
and 24 hr postoperative periods. All forms were re-
viewed by research nurses and/or site managers for
completeness. Correction were then made by each cen-

tre including the verification of event recorded. In ad-
dition, further data quality checks and the addition of
missing data were made at the end of the data collec-
tion period by the site managers.

Data collection and analysis. All form 1 from
each hospital were keyed in at the data management
centre with double-entry technique to ensure the reli-
ability of the data base. All form 2 (cardiac arrest or
death specific form) and anesthetic recorded were re-
viewed by 3 independent senior anesthesiologists and
were asked to provide their assessment of the primary
cause and secondary cause (if presented) of death as
due to (1) anesthesia (directly related, partially related,
undetermined and non-related) (2) surgery (3) patient s
disease or condition (4) management or system such
as nonavailable intensive care unit or nonavailable
blood transfusion). The assessors were also asked to
assess the contributing factors, factors minimizing in-
cidents and suggested corrective strategies for anes-
thesia directly or partially related perioperative death.
Descriptive statistics was used for analysis of the data.
Chi-square test was used to compared categorical data,
P value 0.05 was considered to be significant.

Results
In this study, there were 163403 consecutive

anesthetic cases during 12 months periods (between
February 2003 to January 2004), including both inpa-
tients and outpatients in 20 hospitals. A total of 462

Table 1.  Demographic, surgical and anesthetic characteristics of patients with perioperative death stratified by
types of hospitals

University Regional General Total
hospital hospital hospital
n = 171 n = 225 n = 66

Age (yr)   44.3 (26.1)   41.6 (21.5)   48.3 (20.6)   43.5 (23.2)
Weight (kg)   50.4 (21.8)   55.5 (15.7)   57.8 (14.1)   53.9 (18.2)
Height (cm) 144.9 (39.1) 157.8 (19.7) 160.1 (7.9) 154.6 (26.1)
Gender :  male 110 (64.3%) 161 (71.5%)   45 (66.2%) 316 (68.3%)

   female   61 (35.6%)   64 (28.4%)   21 (31.8%) 146 (31.6%)
Emergency (cases) 141 (83.9%) 201 (89.3%)   53 (80.3%) 395 (86.1%)
Duration of anesthesia (min) 151.6 (138.1)   91.8 (67.8) 101.4 (73.0) 115.1 (103.8)
Main anesthetic technique

• GA 156 (91.2%) 197 (87.6%)   56 (84.8%) 409 (88.5%)
• GA (TIVA)     3 (1.8%)     0 (0.0%)     1 (1.5%)     4 (1.9%)
• Spinal anesthesia     2 (1.2%)     4 (1.8%)     5 (7.6%)   11 (2.4%)
• MAC   10 (5.8%)   24 (10.7%)     4 (6.1%)   38 (8.2%)

Value shown as mean(SD), number (%)
GA     = General anesthesia, TIVA = Total intravenous anesthesia
MAC = monitor anesthesia care
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perioperative deaths within 24 hr postoperative period
were identified from the THAI Study database. Overall
incidence of death from all causes was 28.3 per 10000
anesthetics. There was no death in the district hospi-
tals. Demographic characteristics and surgical condi-
tion of the patients with perioperative death are shown
in Table 1. The American Society of Anesthesiologists
classification of physical status (ASA PS) of all cases
and time of cardiac arrest detected were stratified ac-
cording to types of hospitals with statistically signifi-
cant different (p<0.001) as shown in Table 2.

According to opinions of 3 independent as-
sessors who were senior anesthesiologists, the con-
sensus of the main and secondary causes of death (if
presented) is shown in Table 3. After reviewing both
form 1 and form 2, the etiological factors of death due
to anesthesia (directly related, partially related, unde-
termined and non-related), surgery, patient s disease
or condition and management or system, were consid-
ered as shown in Table 4. The age groups of the pa-
tients with anesthesia directly and partially related
death, are demonstrated in Figure 1. In all phases of
anesthesia critical events most frequently occurred in
postoperative period in 44 (46.8%) of 94 anesthesia-
related death. In 25 (26.6%) deaths critical events oc-

curred first during maintenance. Details of anesthetia
phases which critical events began to occur are shown
as Figure 2. Services and sites of operations or proce-
dures of 94 cases of anesthesia related death are shown
in Table 5. Among these cases, the ASA PS classifica-
tion 1, 2, 3, 4 and 5 were : 2 cases (2.1%), 16 cases
(17.0%), 35 cases (37.2%), 30 cases (31.9%) and 11 cases
(11.7%) respectively; 70 cases (47.5%) were conducted
as emergency condition. The anesthesia related prob-
lems, management and surgical problems in 94 cases
anesthesia (directly and partially) related death are
shown in Table 6. The contributing factors, factors mini-
mizing incidents and suggested corrective strategies
as assessed by the 3 reviewers are also demonstrated
in Table 7.

Discussion
This report provides an insight into the ori-

gins and outcomes of anesthesia-related death under
conditions of contemporary practices in Thai hospi-
tals. No attempt was made to distinguish adverse
events that may be attributable to the surgical proce-
dure rather than to the anesthetic. However, the main
focus of the THAI Study is to examine the conse-
quences of the surgical process that have a high likeli-

Table 2.  The ASA physical status classification of patients with perioperative death and time of events stratified
by types of hospitals

University Regional General Total
hospital hospital hospital n=462
n = 171 n = 225 n = 66

• ASA  PS*
1   1 (0.6%)     3 (1.3%)   1 (1.5%)     5 (1.1%)
2 11 (6.4%)     8 (3.6%) 15 (22.7%)   34 (7.4%)
3 39 (22.8%)   49 (21.8%) 10 (15.2%)   98 (21.2%)
4 65 (38.0%)   95 (42.2%) 24 (36.4%) 184 (39.5%)
5 55 (32.2%)   70 (31.1%) 16 (24.2%) 141 (30.5%)

• Time of cardiac arrest detected
none   6 (3.5%)   12 (5.3%)   2 (3.0%)   20 (4.3%)
intraoperative 72 (42.1%)   44 (19.6%) 20 (30.3%) 136 (29.4%)
recovery room   3 (1.8%)     3 (1.3%)   1 (1.5%)     7 (1.5%)
24 hr postoperative 89 (52.0%) 162 (73.3%) 40 (60.6%) 294 (63.6%)
intraoperative   1 (0.6%)     1 (0.4%)   2 (3.0%)     4 (0.9%)
+ 24 hr postoperative
recovery room   0 (0.0%)     0 (0.0%)   1 (1.5%)     1 (0.2%)
+ 24 hr postoperative

Value shown as number of case (%)
ASA PS = American Society of Anesthesiologists classification of physical status
*  p<0.001 by Pearson Chi-Square
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hood of an anesthetic contribution. The time frame of
the follow-up (24 hr) also makes it unlikely that many
surgical problems would become manifest.

Because we were able to include 163,403 con-
secutive anesthetics during the first twelve months
period, our approach was successful in obtaining suf-

Table 3.  Main and secondary causes of death by consensus of 3 assessors of perioperative death from more
common to less frequent causes

Main causes of death (n=462)

1. Exangination 196 42.4%
2. Severe traumatic brain injury   66 14.3%
3. Sepsis   63 13.6%
4. Heart failure   23   5.0%
5. Hypoxemia   22   5.0%
6. Nontraumatic central nervous system injury   20   4.0%
7. Prolonged shock   10   2.0%
8. Suspected myocordial ischemia or infarction     8   2.0%
9. Multiple trauma     7   2.0%
10. Hypoventilation     7   2.0%

Secondary causes of death (n=109)

1. Multiple trauma   19 17.1%
2. Severe traumatic brain injury   14 13.0%
3. Prolonged shock   14 13.0%
4. Metabolic cause   12 11.0%
5. Hypoxia     9   8.0%
6. Bleeding     4   7.0%
7. Heart failure     8   7.0%
8. Sepsis     6   6.0%
9. Suspected myocardial ischemia or infarction     4   4.0%
10. Surgical technical error     4   4.0%

Table 4. Incidence of etiologic factors death and preventability of perioperative death

Etiologic factor University Regional General Total
hospital hospital hospital n=462
n = 171 n = 225 n = 66

• Anesthesia
- directly related     9 (5.3%)   13 (5.8%)   6 (9.1%)   28 (6.1%)
- partially related   21 (12.3%)   37 (16.4%)   8 (12.1%)   66 (14.3%)
- undetermined     7 (4.1%)     1 (0.4%)   1 (1.5%)     9 (1.9%)
- non-related 134 (78.4%) 174 (77.3%) 51 (77.3%) 359 (77.7%)

• Surgery*   34 (20.0%)   16 (7.1%) 11 (16.7%)   61 (13.3%)
• Patient disease or condition 143 (84.1%) 200 (89.3%) 56 (84.8%) 399 (86.7%)
• Management or system*   24 (14.1%)   60 (26.8%) 20 (30.3%) 104 (22.6%)
• Preventability of death

- Preventable   24 (14.1%)   47 (20.9%) 10 (15.2%)   81 (17.5%)
- May be preventable death   29 (17.0%)   44 (19.6%) 11 (16.7%)   84 (18.2%)
- Non-preventable death 118 (69.0%) 134 (59.6%) 45 (68.2%) 297 (64.3%)

Value shown as number of case (%)
* p<0.01 by Pearson Chi-Square
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ficient prospective data for the investigations. Because
serious complications such as perioperative death are
rare, large numbers of patients are required. Thus stud-
ies like ours should carefully choose a large size of
subjects enrolled. Studying too few patients provides
results that have too little discriminatory power. Study-
ing too many patients requires unaffordable luxuries in
funding and time. However, it was not practical to fol-
low up for 48 hr postoperatively in some hospitals.
Hence, we agreed to limit the follow up to 24 hr postop-
erative period. In some instances, individual case logs
were inspected by site managers and investigators.
Nevertheless, the self-consistency of reports, the pro-
spective character of the study, the voluntary partici-
pation and work ethic of the anesthesiologists and
personnel, the focus on chosen important complica-
tions and the confidential, nonaccusatory style of data
gathering caused us to conclude that the collected in-
formation was reliable.

The total number of reported death was 462
with estimated incidence of 24 hr perioperative death
per 10,000 anesthetic of 28.3 (95% CI 25.7-30.8). Re-
cently, anesthetic mortality was estimated to be as low

as 0.05 per 10,000 anesthetics(13-15). However, these
results may be biased by study methods (voluntary
reporting, closed claims analysis, classification of a
small subset), the confusing definitions of overall, con-
tributory or total anesthesia related or the postopera-
tive observation period. We agreed with the report of
Arbous et al.(16) that perioperative mortality in which
anesthetic factors are involved was not as low as these
estimates. Our results, however, are comparable with
the data from recent studies applying a study method,
classification and postoperative observation period
similar to ours, in which estimated 24 hr perioperative
mortality was 20 per 10,000 anesthetics, and anesthetic
mortality rate of 1.9 - 7.0 per 10,000 anesthetic(3,17-20).

There were large variation in 24 hr
perioperative mortality between different types of hos-
pitals. There was no perioperative death in district hos-
pitals because only minor cases and rather healthy
patients were selected to be operated at hospitals of
this level. The more serious cases were transferred to a
higher level of hospitals. Sixty-eight percents of
perioperative deaths were male with 86% of emergency
anesthesia. One possible explanation was higher pro-

Table 5. Services and sites of operations or procedures of patients with anesthesia (directly and partially) related
death (n=94)

Services
General abdominal surgery 39 (41.5%)
General non-abdominal surgery   8   (8.5%)
Neurosurgery 13 (13.8%)
Cardiothoracic surgery   9   (9.6%)
Orthopedic surgery   6   (6.4%)
Obstetric and gynecological surgery   6   (6.4%)
Ear-nose-throat surgery   6   (6.4%)
Vascular surgery   2   (2.1%)
Diagnostic procedure   2   (2.1%)
Pediatric surgery   2   (2.1%)
Dental surgery   1   (1.1%)

Sites of operations or procedures
Upper abdomen 38 (40.4%)
Extremities 16 (17.0%)
Head 10 (10.6%)
Thorax   9   (9.6%)
Lower abdomen   8   (8.5%)
Trachea   5   (5.3%)
Neck   4   (4.3%)
Oral   1   (1.1%)
Spine   1   (1.1%)
Magnetic resonance imaging   1   (1.1%)
Endoscopy   1   (1.1%)
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portion of male gender involved with emergency trau-
matic surgery which is one of the most important pub-
lic health problems in Thailand.

General anesthesia alone was employed in
most cases (90.4%), regional techniques and monitored
anesthesia care were conducted in 2.4% and 8.2% re-
spectively. This also corresponded to other stud-
ies.(6,16,21) The ASA PS classification of perioperative
death patients were statistical significantly different
(p<0.001). As expected, more perioperative deaths oc-
curred in the higher ASA categories and in emergency
procedures. There were higher proportion (24.2%) of
ASA PS 1 and 2 patients with perioperative death in
general hospital which one possible explanation was
problem that the cause by the lack of MD anesthesi-
ologists for supervision in these hospitals. Four hun-
dred and twenty-two cases (91.2%) were ASA PS 3, 4, 5
patients. There were 5 cases (1.1%) and 34 cases (7.4%)
of ASA PS classification 1 and 2 respectively. The mor-

Table 6. Anesthesia related, management and surgical problems in anesthesia (directly and partially) related
perioperative death (n=94)

Anesthesia related problems
  1. Medication related events (relative overdose) 22 (23.4%)
  2. Uncontrolled hemodynamic status 17 (18.1%)
  3. Exangination 14 (14.9%)
  4. Uncontrolled hypoxia (loss of airway, unable to ventilate) 12 (12.8%)
  5. Early extubation   8   (8.5%)
  6. Inappropriate postanesthesia care   5   (5.3%)
  7. Total spinal block   2   (2.1%)
  8. Inadequate central lim monitoring   2   (2.1%)
  9. Endobronchial intubation   2   (2.1%)
10. Pulmonary embolism   2   (2.1%)
11. Pulmonary aspiration   1   (1.1%)
12. Inadequate preoperative assessment   1   (1.1%)
13. Complication associated with central venous access   1   (1.1%)
14. Probable vagal reaction   1   (1.1%)

Management problems
  1. Inadequate perioperative care 13 (13.8%)
  2. No intensive care unit available 11 (11.7%)
  3. Inadequate preoperative assessment and preparation   7   (7.4%)
  4. Inappropriate or unnecessary surgery   7   (7.4%)
  5. Blood bank problems (Inadequate blood stock or long duration of waiting)   3   (3.2%)
  6. Anesthesia personnel problems (no MD anesthesiologist, inappropriate staffing)   3   (3.2%)
  7. Referral system problem   1   (1.1%)

Surgical problems
  1. Surgical failure   9   (9.6%)
  2. Surgical error (surgical tear, malanastomosis)   3   (3.2%)
  3. Extensive surgery   4   (4.3%)
  4. Other. surgical problems   3   (3.2%)

tality rate of ASA PS 1, 2, 3, 4 and 5 in this study were
0.01%, 0.06%, 0.56%, 5.73% and 38.11% respectively
(Fig. 3). This also agreed with other studies.(6,22)

There were 20 cases (4.3%) of 24-hr
perioperative death without cardiac arrest detected that
represented some quality problems in the postopera-
tive period. Two-thirds (63.6%) of patients had car-
diac arrest within 24 hr postoperative period whereas
nearly one-third (29.4%) of them had intraoperative
cardiac arrest. Although only 7 cases (1.5%) devel-
oped cardiac arrest in the recovery room that anesthe-
sia personnel should take sole responsibility in the
postanesthesia care unit. There were few deaths that
developed more than one time of cardiac arrest. Firstly,
either in the operating room or the recovery room and
repeated cardiac arrest and finally died within 24 hr
postoperative period.

Based on the consensus of the three mem-
bers of investigators, the 10 most common main causes
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of death were, namely : exangination (42.0%), severe
traumatic brain damage (14.0%), sepsis (14.0%), heart
failure (5.0%), hypoxemia (5.0%), nontraumatic central
nervous system injury (4.0%), prolonged shock (2.0%),
suspected myocardial ischemia or infarction (2.0%),
multiple trauma (2.0%) and hypoventilation (2.0%), re-
spectively. These epidemiological data can be used for
priority setting for surgical management in Thailand.
The surgery-related incidence, patients condition re-
lated and system management related per 10,000 cases
were 3.7 (95% CI 2.8-4.7), 24.4 (95% CI 22.0-26.8) and
6.4 (95% CI 5.1-7.6), respectively. There were 28 cases
or 1.7 cases (95% CI 1.1-2.3) per 10,000 and 66 cases or
4.0 cases (95% CI 3.1-5.0) per 10,000 cases of anesthe-
sia directly and partially related death, respectively;
compared to the incidence of anesthesia related mor-
tality of 1 per 130,000 anesthetics in Lagasse s study
and were much higher than incidence of death solely,

attributable to anesthesia of 1 : 200,000 in Eichhorn s
study. There were 5.0 cases (95% CI 3.9-6.0) per 10,000
cases of preventable perioperative death which was
comparable to some studies(23-25), but was higher than
1 : 48748 anesthetics in Dutch teaching hospital.(26) We
agree with Lagasse s review that a wide range of
perioperative mortality and other statistics are prob-
ably caused by differences in operational definitions
and reporting sources, as well as a lack of appropriate
risk stratification.(22)

Of ninety-four cases of anesthesia (partially
and directly) related perioperative death, the five most
common services of these patients were general ab-
dominal surgery, neurosurgery, cardiothoracic surgery,
general non abdominal surgery and orthopedics sur-
gery. The five most common sites of operation were :
the upper abdomen, the extremities, the head, the tho-
rax and the lower abdomen respectively. Surgery of the

Table 7. Contributing factors, factors minimizing incidents and suggested corrective strategies of anesthesia
(directly and partially) related death (n=94)

Contributing factors
Inappropriate decision 48 (51.1%)
Inadequate knowledge 16 (17.0%)
Lack of experience 43 (45.7%)
Anesthesia practice in rush manner   8   (8.5%)
Communication failure   8   (8.5%)
Emergency 37 (39.4%)
Inadequate preoperative preparation 13 (13.8%)
Inadequate equipment   8   (8.5%)
Malfunction of equipment   6   (6.4%)

Factors minimizing incidents
More experience 49 (52.1%)
More experience teamwork 33 (35.1%)
Vigilance 56 (59.6%)
Good consultation or supervision 25 (26.6%)
Effective communication 20 (21.3%)
Improvement of training   9   (9.6%)
Adequate equipment   2   (2.1%)
Good equipment maintenance   1   (1.1%)
Continual equipment check   1   (1.1%)

Suggested corrective strategies
Practice guidelines 22 (23.4%)
Additional training 25 (26.6%)
More manpower 10 (10.6%)
Improvement of supervision 50 (53.2%)
Improvement of communication 27 (28.7%)
Quality assurance activity 76 (80.9%)
Good referral system 11 (11.7%)
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trachea and neck were also considered to be risky.
According to the phase of anesthesia (Figure

2), it was judged that occurrence of events leading to
anesthesia related death occurred most frequently in
postoperative period, maintenance and induction
phases respectively. The anesthesia related problems
most frequently pertained to medication related events
especially relatively anesthetic overdose. Others com-
mon problems were, namely : uncontrolled hemody-
namic status, exangination, uncontrolled hypoxia such
as loss of airway control or unable to ventilate, too
early extubation and in appropriate postanesthesia care.
There were few cases of total spinal block, inadequate
central line monitoring, endobronchial intubation, pul-
monary embolism, pulmonary aspiration, inadequate
preoperative assessment, probable vagal reaction and
complication associated with central venous access.
Therefore continuous medical education in anesthesia
should be emphasized on medication related events,

cardiovascular management and respiratory manage-
ment. Appropriate operative assessment and prepara-
tion, setting of postanesthesia care unit, intensive care
unit, improvement of blood bank and increasing num-
ber of MD anesthesiologists were systemic or man-
agement solution for policy-maker.

It was judged that human failure mainly com-
prised : inappropriate decision making (51.0%), lack of
experience (45.7%), inadequate knowledge (17.0%), in-
adequate preoperative preparation (13.8%), communi-
cation failure (8.5%) and anesthesia practice in rush
manner (8.5%) were major contributing factors of anes-
thesia related death. Emergency condition (39.4%) and
equipment failure [inadequate equipment (8.5%) and
malfunction of equipment (6.4%)] were other contrib-
uting factors. Vigilance (59.6%), more experience
(52.1%), more experience teamwork (35.1%), improve-
ment of consultation or supervision (26.6%) and effec-
tive communication were judged to be common factors

Fig 1. Age groups of anesthesia (directly and partially) related death and total perioperative death

Age (yr)
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that could minimize the incidents. For suggested cor-
rective strategies, quality assurrance activity such as
morbid-mortality conference, quality round or peer re-
view of incidents were judged to have major role. Other
strategies were, namely : improvement of supervision,
improvement of communication, additional training,
practice guidelines, good referral system and increas-
ing manpower.

In summary, current data suggests that the
overall perioperative mortality rate for patients having
ASA PS 1-5 is approximately 1:354 which is consistent
with earlier reports on perioperative mortality rates us-
ing the same definition and similar mandatory report-
ing. Our data further suggest that the anesthesia solely
related mortality rate, as determined by peer review is
approximately 1.7 per 10000. Patient disease and emer-
gency condition are the main risk factors of perioprative
death. Quality assurance activity, prevention of hu-
man and equipment failure, systemic management
perioperative care, development of postanesthesia care
unit, availability of intensive care unit, efficient blood
bank, and adequate MD anesthesiologists are sug-
gested corrective strategies to improve quality and
safety of anesthesia service in Thailand.

Fig 2. Occurrence of events of anesthesia related death according to phase of anesthesia (n=94)
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°“√»÷°…“Õÿ∫—µ‘°“√≥å°“√‡ ’¬™’«‘µÀ≈—ß„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷° ”À√—∫°“√ºà“µ—¥„πª√–‡∑»‰∑¬ :

°“√«‘‡§√“–Àåªí®®—¬‡ ’Ë¬ß

 ¡√—µπå ®“√ÿ≈—°…≥“π—π∑å, ∞‘µ‘¡“ ™‘π–‚™µ‘, Õ—°…√ æŸ≈π‘µ‘æ√, »‘√‘≈—°…≥å °≈â“≥√ß§å, Õ√≈—°…≥å √Õ¥Õπ—πµå,

 ÿ√»—°¥‘Ï ∂π—¥»’≈∏√√¡

∑’Ë¡“·≈–‡Àµÿº≈: ªí®®ÿ∫—π¬—ß‰¡à¡’¢âÕ¡Ÿ≈∑“ß ∂‘µ‘¢π“¥„À≠à¢Õß°“√‡ ’¬™’«‘µ·≈–¿“«–·∑√°´âÕπ∑“ß«‘ —≠≠’

„πª√–‡∑»‰∑¬ ®÷ß‡ÀÁπ ¡§«√∑”°“√»÷°…“ “‡Àµÿ¢Õß°“√‡ ’¬™’«‘µ ·≈–¿“«–·∑√°´âÕπ¥—ß°≈à“«„π√–¥—∫™“µ‘

«— ¥ÿ·≈–«‘∏’°“√: °“√»÷°…“Õÿ∫—µ‘°“√≥å ¿“«–·∑√°´âÕπ∑“ß«‘ —≠≠’„πª√–‡∑»‰∑¬ (THAI Study) ®“°¢âÕ¡Ÿ≈

ºŸâªÉ«¬√–À«à“ß 1 °ÿ¡¿“æ—π∏å æ.». 2546 ∂÷ß 31 ¡°√“§¡ æ.». 2547 √«¡®”π«πºŸâªÉ«¬ 163,403 √“¬ ´÷Ëß‡ ’¬™’«‘µ√–À«à“ß

°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷° ”À√—∫°“√ºà“µ—¥ ®π∂÷ß 24 ™—Ë«‚¡ß¿“¬À≈—ß°“√ºà“µ—¥ ‡æ◊ËÕ«‘‡§√“–ÀåÀ“ªí®®—¬‡°’Ë¬«¢âÕß

º≈°“√»÷°…“: Õÿ∫—µ‘°“√≥å¢Õß°“√‡ ’¬™’«‘µ¿“¬„π 24 ™—Ë«‚¡ßÀ≈—ß°“√ºà“µ—¥, °“√‡ ’¬™’«‘µÕ—π‡°’Ë¬«‡π◊ËÕß

‚¥¬µ√ß°—∫«‘ —≠≠’, °“√‡ ’¬™’«‘µÕ—π‡°’Ë¬«‡π◊ËÕß°—∫«‘ —≠≠’∫“ß à«π‡∑à“°—∫ 28.2 (§«“¡‡™◊ËÕ¡—Ëπ 95% 25.7-30.8),

1.7 (§«“¡‡™◊ËÕ¡—Ëπ 95% 1.1-2.3) ·≈– 4.0 (§«“¡‡™◊ËÕ¡—Ëπ 95% 3.1-5.0) µàÕ 10000 √“¬ µ“¡≈”¥—∫ ®“°®”π«π

ºŸâ‡ ’¬™’«‘µ∑—ÈßÀ¡¥ 462 √“¬ ; 28 √“¬ (6.5%), 66 √“¬ (14.3%), 61 √“¬ (13.3%), 399 √“¬ (86.7%) ·≈– 104 √“¬ (22.6%)

‰¥â√—∫°“√æ‘®“√≥“«à“‡ªìπ°“√‡ ’¬™’«‘µ‡°’Ë¬«‡π◊ËÕß‚¥¬µ√ß®“°«‘ —≠≠’, ‡°’Ë¬«‡π◊ËÕß∫“ß à«π®“°«‘ —≠≠’, ‡°’Ë¬«°—∫°“√ºà“µ—¥,

‡°’Ë¬«°—∫¿“«–‚√§¢ÕßºŸâªÉ«¬ ·≈–‡°’Ë¬«°—∫ªí≠À“‡™‘ß√–∫∫ À√◊Õ°“√®—¥°“√µ“¡≈”¥—∫  “‡Àµÿ°“√µ“¬∑’Ëæ∫∫àÕ¬‰¥â·°à

‡ ’¬‡≈◊Õ¥¡“° (42.4%), ∫“¥‡®Á∫»’√…–Õ¬à“ß√ÿπ·√ß (14.3%), ¿“«–µ‘¥‡™◊ÈÕ (13.6%), À—«„®≈â¡‡À≈« (5.0%) ·≈–¿“«–

¢“¥ÕÕ°´‘‡®π (5.0%)

 √ÿª: Õÿ∫—µ‘°“√≥å‡ ’¬™’«‘µ„π 24 ™—Ë«‚¡ßÀ≈—ß°“√ºà“µ—¥ ‡∑à“°—∫ 1:354  Õ¥§≈âÕß°—∫°“√»÷°…“Õ◊Ëπ °‘®°√√¡

ª√–°—π§ÿ≥¿“æ∫√‘°“√, °“√ªÑÕß°—π§«“¡º‘¥æ≈“¥¢Õß¡πÿ…¬å, °“√®—¥°“√ªí≠À“¢“¥·§≈π À√◊Õ‡§√◊ËÕß¡◊Õº‘¥æ≈“¥,

°“√ª√—∫ª√ÿß√–∫∫Õ—π‰¥â·°à °“√æ—≤π“°“√¥Ÿ·≈ºŸâªÉ«¬, °“√®—¥À“ÀâÕßæ—°øóôπ ÀÕÕ¿‘∫“≈ºŸâªÉ«¬«‘°ƒµ °“√æ—≤π“ §≈—ß‡≈◊Õ¥

·≈–°“√‡æ‘Ë¡®”π«π«‘ —≠≠’·æ∑¬å„Àâ‡æ’¬ßæÕ ‡ªìπ¢âÕ‡ πÕ·π–„π°“√·°â À√◊Õ≈¥ªí≠À“°“√‡ ’¬™’«‘µ ®“°°“√ºà“µ—¥


